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® Improved Cryostat for Cooling a Wide Panel 

Less technician time and lower consumption of helium translate to lower cost. 

Marshall Space Flight Center, Alabama 



The Liquid-Helium-Injection Manifold in the improved cryostat forces the helium to flow in a pattern 
in which it cools the panel more efficiently than in the previous cryostat. 


An improved cryostat has been devel- 
oped for cooling a wide panel evenly over 
its surface to a temperature of ^123 °F (~-253 
°C) by use of liquid helium. Originally, the 
cryostat was to be used in measuring ap- 
parent strains in wide aluminum/lithium 
panels as functions of temperature in 
order to develop data for temperature 
compensation of the readings of strain 
gauges on a tank containing liquid hydro- 
gen. Relative to the cryostat used previ- 
ously for this purpose, the improved cryo- 
stat can be prepared for a test in less time, 
and it loses less helium during each test. 

Each wide panel to be tested is instru- 
mented with thermocouples in prepara- 
tion for a test. The previous cryostat was 
made of two aluminum halves that, for 
each test, were sandwiched together and 
sealed around the instrumented wide 
panel to be tested. The panel was thus 
enclosed in a plenum. The cryostat and 
adjacent panel areas protruding from 
the cryostat were then coated with a 
thermally insulating foam. 

During a test, liquid helium was made 
to flow into the plenum through a port on 
the bottom. The helium vaporized and 
expanded, filling the plenum with cold 
helium gas, which eventually flowed out 
of the plenum through a port on the top. 
The nature of the flow was such that a sig- 
nificant portion of the helium did not 
come into contact with the wide panel; 
hence, cooling was less efficient than it 
might otherwise have been. 

After completion of each test, the 
foam and the cryostat were separated 
from the panel. The cryostat was 
cleaned and prepared for installation 


on another instrumented wide panel for 
the next test. It took 28 hours to install 
the cryostat onto the instrumented 
panel, apply the foam, and perform an- 
cillary operations in preparation for a 
test. The volume of liquid helium con- 
sumed during each test was 750 liters. 

The improved cryostat (see figure) in- 
cludes an upper section and a lower sec- 
tion, both of which include permanent 
housings made of a thermally insulating 
foam 2-in. (~5-cm) thick. A liquid-he- 
lium-injection manifold is attached to the 
inside of the top section. The bottom sec- 
tion includes an outlet for helium gas. 
The manifold contains slots that, when 
the cryostat is installed on the panel, are 
located approximately 1 in. (~2.5 cm) 
from the wide panel. The array of slots 
spans a substantial portion of the area of 
the panel. The top and bottom sections 
of the cryostat are sealed to the panel by 
use of polytetrafluoroethylene cord and 


aluminum tape. 

Liquid helium is fed into the manifold 
from the top. The helium leaves the 
manifold through the slots and thus im- 
pinges directly on the panel. Hence, all 
the helium entering the cryostat must 
come into contact with the panel before 
leaving the cryostat. After a test, the 
cryostat is removed from the panel and 
reinstalled onto another panel for the 
next test. Installation of the cryostat on 
an instrumented panel takes a negligible 
amount of time, in comparison with the 
28 hours associated with the previous 
cryostat. The amount of liquid helium 
consumed during a test in the improved 
cryostat is 500 liters — 250 liters less 
than before. 

This work was done by W. B. Clifton of 
Lockheed Martin Corp. for Marshall Space 
Flight Center. Further information is con- 
tained in a TSP (seepage 1 ). 
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® Current Pulses Momentarily Enhance Thermoelectric Cooling 

Transient cooling could be attractive for some semiconductor devices. 

NASA’s Jet Propulsion Laboratory, Pasadena, California 


The rates of cooling afforded by ther- 
moelectric (Peltier) devices can be in- 
creased for short times by applying pulses 
of electric current greater than the cur- 
rents that yield maximum steady-state 


cooling. It has been proposed to utilize 
such momentary enhancements of cool- 
ing in applications in which diode lasers 
and other semiconductor devices are re- 
quired to operate for times of the order 


of milliseconds at temperatures too low 
to be easily obtainable in the steady state. 
In a typical contemplated application, a 
semiconductor device would be in con- 
tact with the final (coldest) somewhat 
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